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JDODFWLFFRVPLFUD\VIOX[HVZKDWLVUHFRJQL]HGIRUPDQ\\HDUVWREHKD]DUGIRUURERWLFVSDFHPLVVLRQVDQGPDQQHG
VSDFHFUDIWVDIIHFWLQJHOHFWURQLFDFFXPXODWLQJGRVHLQWKHDSSDUDWXVFDXVLQJVRODUFHOOVGHJUDGDWLRQ>@,WDOVRFDQ
LQIOXHQFH RQ VFLHQWLILF PHDVXUHPHQWV )RU H[DPSOH UDGLDWLRQ GDPDJH FDXVHG GHJUDGDWLRQ RI 0(3(' GHWHFWRUV
DERDUG 12$$ VDWHOOLWHV WKDW LQ WXUQ OHG WR XQUHOLDEOH IOX[ DIWHU RQH ±WZR \HDUV RI IOLJKW >@ ,QYHVWLJDWLRQV LQ
UDGLDWLRQEHOWV WDNHSODFH VLQFH LW GLVFRYHULQJ LQXS WRSUHVHQW'XULQJ WKLV WLPH ORW RI H[SHULPHQW DLPHG WR
VWXG\UDGLDWLRQEHOWVWKHLURULJLQDQGWRGHVFULEHEHKDYLRXURIFKDUJHGSDUWLFOHVWKHUHZHUHSHUIRUPHG0RVWNQRZQ
DUH12$$0(3('>@6DPSH[3(7>@&55(6>@$OVRWKHUHDUHTXLWHDORWRIHPSLULFDODQGWKHRUHWLFDOPRGHOV
ZDV GHYHORSHG $3$( 0,1 	 0$; >@ &RPELQHG 5HOHDVH DQG 5DGLDWLRQ (IIHFW 6DWHOOLWH 3URWRQ 0RGHO
&5(66352>@12$$352PRGHOHWFPRUHGHWDLOHGVXUYH\VHHLQ>@+RZHYHUVWDWLFQDWXUHRIWKHVHPRGHOV
WLHG LW WR RQH SDUWLFXODU SHULRG IRU ZKLFK WKH\ ZDV GHYHORSHG )RU QRZ $3 LV GHIDFWR VWDQGDUG PRGHO IRU
FDOFXODWLRQ SURWRQ IOX[HV LQ UDGLDWLRQ EHOWV +RZHYHU WKLVPRGHO KDYH EHHQ UHOHDVHG LQ  DQG EDVHG RQ GDWD
FROOHFWHGEHWZHHQDQG\HDUV VR LW FDQEHTXLWHRXWGDWHG IRU VRPHDUHDV HVSHFLDOO\RQ WKHERXQGDULHV
ZKHUHFRQGLWLRQVLJQLILFDQWO\YDULHVZLWKWLPH>@)RUPRGHUQSXUSRVHVDPRGHOVWDNLQJLQWRDFFRXQWWLPHYDULDWLRQ
DUHQHFHVVDU\&KDQJHVLQWLPHRIIOX[HVLQWKHLQQHUUDGLDWLRQEHOWDUHSURYRNHGE\F\FOLFDOFKDQJHVRIDWPRVSKHUH
GHQVLW\ FRXSOHG WR VRODU DFWLYLW\ 7KH (DUWKPDJQHWLF ILHOG VWUXFWXUH DOVR YDULHVZLWK WLPH GHFUHDVH RI WKH (DUWK
PDJQHWLF GLSROHPRPHQW IRUFHVPDJQHWLF OLQH WR VLQNGHHSHU LQWR WKH DWPRVSKHUH FDXVLQJPRUH LQWHQVLYH SDUWLFOH
ORVVHV2QHRIWKHPRVWDIIHFWHGE\WKLVFDXVHVUHJLRQRIUDGLDWLRQEHOWLVLWVORZHUHGJH7KLVLVUHDVRQIRUQHFHVVLW\
WRKDYHUHFHQWDQGORQJWLPHFRQWLQXHGPHDVXUHPHQWVLQWKLVSDUWLFXODUDUHD)RUQRZWKH3$0(/$DQGWKH$5,1$




1.1. RESURS-DK1 satellite 
5HVXUV'. VDWHOOLWH ZLWK 3$0(/$ DQG $5,1$ LQVWUXPHQWV DERDUG ZDV ODXQFKHG RQ WK -XQH  LQ
HOOLSWLFDO RUELWZLWK DOWLWXGHVNPDQG LQFOLQDWLRQGHJUHHV7KHRUELW DOORZ VSDFHFUDIW WR FURVV6RXWK
$WODQWLF$QRPDO\UHJLRQ WLPHVDGD\JLYLQJ WRVSHFWURPHWHUVSRVVLELOLW\ WRFROOHFWGDWD LQUDGLDWLRQEHOWZLWK
KLJKVWDWLVWLF
1.2. Spectrometer PAMELA 
7KH3$0(/$ LQVWUXPHQW WKRXJKGHYHORSHG WR VWXG\ DQWLSDUWLFOHV LQ FRVPLF UD\V KDVSRVVLELOLW\ WRFDUU\RXW
PHDVXUHPHQWVLQUDGLDWLRQEHOWDVZHOO7KH3$0(/$DSSDUDWXVFRPSRXQGVRIIROORZLQJVXEGHWHFWRUVDPDJQHWLF
VSHFWURPHWHU D WLPH RI IOLJKW V\VWHP 7R) DQ DQWLFRLQFLGHQFH V\VWHP &$6 &$7 &$5' GHWHFWRUV DQ
HOHFWURPDJQHWLF FDORULPHWHU DQ VKRZHU ERWWRP VFLQWLOODWRU DQG QHXWURQ GHWHFWRU 0DJQHWLF VSHFWURPHWHU JLYHV
SRVVLELOLW\ WRPHDVXUH GHIOHFWLRQ LQPDJQHWLF ILHOGZKLFK LQ WXUQ DOORZVGHWHUPLQLQJ VLJQRI SDUWLFOH FKDUJH DQG
ULJLGLW\ 7R) V\VWHP DORQJZLWKPDJQHWLF VSHFWURPHWHU LV XVHG WR GHWHUPLQH SDUWLFOH YHORFLW\ DQG IRU VHSDUDWLQJ




1.3. Spectrometer ARINA. 
6SHFWURPHWHU $5,1$ RULJLQDOO\ ZDV GHVLJQHG WR VWXG\ KLJKHQHUJ\ FKDUJHG SDUWLFOH EXUVWV LQ DWPRVSKHUH LW
FRPSRXQGV RI  VFLQWLOODWRU SODQHV DQG KDV FDSDELOLW\ WR VHSDUDWH HOHFWURQV DQG SURWRQV E\ VKDSH RI VLJQDO LQ
VFLQWLOODWRU SODQHV DQG PHDVXUH HQHUJ\ RI VWRSSHG SDUWLFOHV XVLQJ VHTXHQFH QXPEHU RI SODQH ZKHUH LW VWRSSHG
(QHUJ\ UDQJHRI$5,1$ LV±0H97KHJHRPHWULFDO IDFWRU LV DERXWFPîVU ILHOGRIYLHZ LV DERXW
GHJUHHV)RUGHWDLOHGLQIRUPDWLRQVHH>@

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UDWHZDVQRUPDOL]HGRQ/  IOX[ LQ$QDQWLFRUUHODWLRQEHWZHHQ3$0(/$DQG$5,1$FRXQW UDWHV
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>@,VKLNDZD+0L\DNH:0DWVXRND$9DULDWLRQ RI SURWRQ UDGLDWLRQEHOW GHGXFHG IURP VRODU FHOO GHJUDGDWLRQ RI$NHERQR VDWHOOLWHEarth 
planets space.
>@*DODQG0(YDQV'5DGLDWLRQ'DPDJHRI7KH3URWRQ0(5(''HWHFWRURQ32(67,52612$$Technical report OA., 2000;42:
>@+XVWRQ6/3ILW]HU.$6SDFH(QYLURQPHQW(IIHFWV/RZ$OWLWXGH7UDSSHG5DGLDWLRQ0RGHONASA/CR-208593
>@+H\QGHULFN['.UXJODQVNL03LHUUDUG9et al.$ORZDOWLWXGHWUDSSHGSURWRQPRGHOIRUVRODUPLQLPXPFRQGLWLRQVEDVHGRQ6$03(;3(7




>@/DXHQVWHLQ -0 %DUWK -/ 5DGLDWLRQ %HOW0RGHOLQJ IRU 6SDFHFUDIW 'HVLJQ0RGHO &RPSDULVRQV IRU &RPPRQ2UELWVNSREC 2005 Data          
Workshop PapeU:
 V.V. Malakhov et al. /  Physics Procedia  74 ( 2015 )  377 – 381 381




>@%DNDOGLQ$9%WLVKFKHY$*9RURQRY6$et al.6DWHOOLWH H[SHULPHQW$5,1$ IRU VWXG\LQJ VHLVPLF HIIHFWV LQ WKHKLJKHQHUJ\SDUWLFOH
IOX[HVLQWKH(DUWK¶VPDJQHWRVSKHUHCosmic Research
>@)LQOD\&&0DXV6%HJJDQ&'et al.,QWHUQDWLRQDO*HRPDJQHWLF5HIHUHQFH)LHOGWKHHOHYHQWKJHQHUDWLRQGeophysical Journal 
International. ;
